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Doecrtption 

BACKGROUND OF THE INVENTION 
5 RaM of tha Invention 

(OOOi] Tha present Invention refatsa to 9 nonsquBOUK^Jecbolyto SBcondafy battery mcorporelrog a coll electrode 
fanned by lanrtnattno elongated poshrve and negative electrodes tnrough separators such mat the outermost layer Is 
the positive electrode. 

to 

Related Backflrewid Art 

[OQQsq rttherto, secondary hsrtertei fcr ak^ci/oriic apparatuses have been nfcfcoJ-csdmlum batteries or lead btdterles. 
The progress of the electronic technique made in recent years has caused the performance of Ihe electronic apparatus 
" to bo frnpnjved, the size to Da reduced and a portable structure to be resisted. Aa e result. ■ requiramant ha© erben 
toralse the energy density of the secondary tottery for the crfecironfc apparatus. However, then? arises a problem In 
thettteerwraydertslryofthaj^ 
of low discharge voltages, 

[0DD3J in recent yeexs, a rwns^eoaiMloclreryte secondary battery has energetically been developed and re- 
ro searched pa a secondary battery expected lo be capable of raising the discharge voltage end roaBzfftfl email ae9* 
dbcrtaroe and a kmg lifetime against cycle operation*. The noriaqueous^leclmryto secondary battery has been env 
ployed In place of tha ntekel-cadrnium battery end the lead battery. The nanaquemis-efectrolyto secondly battery 
Irteorpera teg a negative electrode made of a mete/tel, such as a carbon material, which permito doping/dedopfng lithium 
ions; and a positive electrode made of a composite ttthhrm oxide, such as composite Uthlum-cobett cuddo. 
79 £0004] As described above, (ha rienaqueouMlectrolyte secondary battery Is required In have satisfactory chares 
larlBtlcs including a discharge chorotfwtettc under e heavy load and lifetime against a cycle operation. Tha re fore, the 
8 truetUTO Of me electrodes of the flbove-mertflcned nonaqjjaous^ctrrifytB secondary battery has usually been formed 
Into a coD elecfroda structure as shown In FIG. 1. Aa shewn In FIG. 1. en elongated posftiva electrode 103 Incorporates 
podtjva-eledrode-mix layers 102a end 102b formed by applying a poeWve^tectrade mU to each of the two Sides Of 
30 * coHactar 101. An etongated negative electrode 106 slmflerV Incorporates negatrve^tottrcde^bc layers 105a and 
1 1^ formed by apptytrni a riea^ 

electrode* 103 and lUo ana wound such that a separator 107 b Interposed so mat a coll electrode 1 00 Is formed, in 
the foregoing case, Internal short circuit occurring when Hhlum Je deposited during a charging operation must be pre- 
vented. Therefore, Ihe width and length of the negative electrode 108 opposite to the positive electrode 1 03 usunrty 

35 are made to be larger than these of tha pceWva alectrode 103. 

[000$] The above-mentioned cofl etectrode 1 08 Incorporates Ihe negative electrode 1 0S w«ch forms the IrWfirTnoel 
layer end tha outermost layer. Therefore, portlone, each containing non-reacted neoattvMlectroda active material 
which does not concern the cnarge/diocharge, exist adjacent to Ihe end of the outermost layer of the negative electrode 
100 and the Innermost layer of the same. Thsnsfore, the Inside portion of Ihe battery cannot effectively be used, as a 

40 result, thera wises a problem tn that the energy density cannot satisfactorily be raised 

toveOJ To solve the above>merrttoned problems, a technique has been disclosed In Japanese Patent Latd-Opan No. 
5-23462a As shown to FK3. 2, an elongated positive eiegrpde 113 tecorpcretes pcnriUve^ctrtfswnfac layers 112a 
and 112b former by applying^ 

efer4rc^116lr^COiTJ0rato 1 1 5b tamed by spotylng a negHfl^-elecbode^mtx 

45 to each of ma two sides of a coQactor 114- The positive electrode 113 and Ine negative electrode 110 ere wound such 
met a separator 117 ts Interposed so met a coll electrode 118 te formed. The outermost layer electrode, wtth which 
cfeefge/altcfiiirnecJmsc^ 113. Mc*x*er. a portion 

ee^cent to an outermost end 113a of the positive electrode end/or e portfon adjacent to an innermost end 113b Is 
formed such that the posfilve^tectrctfte^br layer 1 1 2a (only the in har po$Hta>-etectn*f e-mbc layer 1 12a in the foregoing 
«o . case) Is formed on only erthermaln surface of the coflector 111. Thus, the quantity o/the norw«acted negatri^ectrode 
active materiel In the battery can be reduced. Thus, tha inside portion of the battery re effectively used to raise the 
energy density cones ponding ry. , 
10007) However, tha above-mentioned coil electrode has the structure as shown In FIG. 2 such thai tha outermost 
end 1 16a of the negative electrode 110 b; formed by only (he collector 114. A negallve^ectrodo lead 119 la provided 
59 tor the upper surface of the collector 1 1 4 so that a projection Is formed on the upper surface. Ateo the posruve electrode 
m has an ouramosi end 113a formed by only me collector Hi. if the projection estate aa deecftbed above, me 
projection pierces the eepcretor 117 dleposed between Ihe negative electrode 11$ and the positive eteotwte 113. 
Thus, me projection to imdestrefcly brought Into Contact wtin the collector 111 of the positive electrode 113. rt loads to 
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a fed xhmi short circuit easily takes place. As q resun. a pares ni oafecUve Is raJaedand. Irw^for*. reliability deteriorates. 
SUMMARY OF THE INVENTION 

* [OO08J In view of ihe foregoing, an object of tr\e present Invention fa fp provide a rionsaveajs^lectr^ryts ftocqndw 
1 ^^^ V ^*J t r ^™ "^"T- * * no ™^ d acflvG ™terrM for Ihe nogeBve electrode m the battery lo cfferfrvety 
use mo Inside portion erf the battery so a* lo raits the energy density, afongaie the lifetime □ cycle operaUon 

prevent a defect and Improve ihe reUabttty. ^ 7 ^ ' 

(MWJ Aannifrig to one aspect of the present invention, there |» prodded a rie^ueous^lectrofrte samrxtary bat- 
to »ry Indiana: a cofl efectrod & formed by temfnattng on elongated poslliv* aierfrod. whfch has a p^h^e^da- 
mbcla^rtonnod on at least either of moln surf*** of a po&irjve*fecmx)e coltoclorwd an elongated negative electrode 
which has a nea^ve^ecr/ode-mbc layer formed on at least either main surfaces of p nag^va^taelrode collector end 
by winding a fernwd lamlnaia such that in* positive outrode Is positioned al (he outermost potmen of tha cou electrode 
where*! the posruve^iecinjdB-rnbt layer Is formed on only either ol main surfaces of Ihe ctffedor al the position adjacent 

Btedrodcand oayth. pwtth^alectrods oollector ta fanned, the riegatlve^ectrooe^h layer is not farmed^nlne 
* end of the negative liberate and only ma neflairve-electrode collector 

so ^i^u^^^^^l 1 ^ Sector portioned at (he outermost end of the neaaUvo 

t ^t^ > l fram ^ Triton of the coll electrode toward tha outer pordon of the ceUerecvod* 
poiMoned mora Rr*erds than the cwternioei end of the posft^loctrode coHec** 

ETA ^^^^^'eciroryte secondary battery accordJno to the present Invention may have a structure thai 

as ^JT^L ourerinoBt end of the negative electrode, and ihe r^lhaHHectrode read fs portioned more 

eSl ° " *° ^'^'•^ lector pcsWoned at the outermost eX Ihe pcX 

iM ^■TT* IMI r.yy > * #Cahdiyy acc0nfln 8 * the present Invention may have a structure (hat 

so ^^irl!^ ^ lo the ^isfmoal end of the posltrve^tecirode collector posi^drt 

w Ihe ortarmoet end of the posit** electrode which ere positioned In a fore-and^ft direction (rem theteneToo^nn 
tha coi electrode toward (ho outer portion of the coil electrode satisfine ihe iw^n^^«^ Ponton of 

that the diameter of Ihe cofl Oleoma d: . ™ ^ < * ,ctro ^ »ht fbilowfno reNtorwhip on on assumption 

J* 0<Lind 

™. k ^ an ^ n emw P toua «**» which p.rmH deptoaAtedoplng mmum terw. eyfltallin* metal 

t 0015 ! The nonaqu8CUS-Ql«nroryta secondary battery accord Inn. to fta oreunt rnw«m/n rt ^, a „ 
46 hb nnrjHrOTfcnrnHmrirt t/iL. 4 . ' «Bcaramg w me present invention may nave e structure that 

sialhlass steel and mcfcalL ^ loteded ^ B 0™"° consiaiino of copper. 
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•y-butyrotBctona. telrehydrofuran. 1,3-dtoxolene. 4*meUiyM, 3^xotorvj/dtothylether, sulfbfane, mettiyteulfoJano, ae- 
etonftHle and propfonrtrifai. 

[0020] The rwnaoueoue-eiectroiyta secondary battm? according to the present Invention may have a structure that 
the electrolyte fe at least ono type material selected from a group consisting of UCT0 4 » UAsF fl , UPF et UBF 4l u&XCfiH^. 
• 5 ' UC1. LBr, USOgCHj and USOjCFj. 

[0021] Other objects, features and advantages oftha Irweneon wW be evident from the roltowtng detailed description 
of the preferred embodiment daacrtbed In conjunction with the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWIN3S 

IP 

100221 

FIG, 1 be cross sectional view showing the structure of a conventional mnaqueous-eleclroryte secondary battery; 
FKS. 2 Is a crass sectional view showing another conventional nonaqueous^lecl/oiyla secondary battery; 
15 FIG. 3 Is a cross secSonal vIbw showing the structure of a nonequeous^ectrolyte secondary tottery according 

to the present fnvendon; 

FIO, 4 b a cross sactfonel view showing the structure of the noneqiieouB-electroryte secondary battery according 
to the prasenl Invention; 

FIG. 5 Is a perspective view showing a portion Including a poslttve-eiettode cortecior of the nonaqueous-sfectoryto 
20 secondary battery according lo the present invert bon. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] An embodiment of the present Invention wig now be described wtth reference to the drawings, 
2* [QP24J An embodiment of a nonaqueout^eotroiryte secondary battery according to the present Invention fa shown 
In FIG. 3. 

[0025] The nonaqueous -eta efrrilyte secondary batten/ according to this embodiment, as shown In HQ. 3, mco/po- 
reies a positive electrode 3 having poeJttve-etecirodB-cnJx byers 2a and 2b formed on the two tides or a posruve- 
etect/ode collector 1 . Moreover, a negative electrode 6 incofporetes neget^n>«iactroda-rnnf layers 5a ami 5b formed 

30 on the two sides of tha negatrve^elecUode coBector 4. The positive electrode 3 and the negative electrode £ ere wound 
such that a separator 7 |a Interposed* The separator 7 Is a smalhpore film made of porypjonytane or poryethyiene_ 
Thus, a coil electrode is formed. Thus. Insulating members 0 are pieced on the two vertical surfaces of the cofl electrode, 
rbJowed by accommodating the coll electrode having the Insulating members 0 into e battery can EL 
(0026] A battery cover 10 Is joined tg the battery can 9 by crimping the battery cover ID through e seating gasKet 

*' 11. The battery cover 10 and the battery can 0 ere electrically connected to the positive electrode 3 and the negative 
BJactrade 6 respectively through a posJUva-eiactrode lead 12 and a negadve-eTecirode lead 13. Thus, the positive 
electrode ahd the negative eJsctrods of (he battery ere formed, 

[0027] Note ihel e current^mlong thin pioto 14 serving as a safety unit ta provided for the battery according to tn|i 
embodiment. The poslBya-olectroda lead 12 Is welded to the CUrmnMimffing thin ptfite 14 SO as to etecbtcal^y be oon- 
40 nected to the battery cover 10 through the currenVflmWng thin plat a 14, 

[0020] When the pressure In the battery having the above-mentioned structure has been raised, the cwrenl-QmlCng 
thm plate 14b pushed upwards end therefore deformed. Thus, the jxuttfve-elaclrode load 12 Is cut such that a portion 
welded to the cuirenUImWng tftfn plate 1 4 la left. As a result the electric current fe limited. 

' [QQ2S] Acroaa sectional structure of Hie ncrwoueous^etectrolyie secondary battery according to the present Invention 
Is Shown In FIG, 4. In the norvao^eque^teclrofyte secondary bensry according la this embodiment, the paa&ye-aJac- 
trode-mbc layer 2j b, as shown In FIG. 4, formed art only either mam surface (en the inside) of the poeftrve-eartrode 
collector 1 eta position adjacent to an outermost end 3a of the positive electrode 3 amucr an innermost and 3b of the 
tame. No poattVe^tectroda-mbt layer is formed on floe iJoeftrve^lectrode coBactor 1 el Pie outermost end 3a of the 
pesAive electrode 3. Moreover, no'negative-etectnjde-mlx layer to formed on Ihe nege^ve^iectrode collector 4 at en 
so . outermost end 6a of the negative electrode e\ That b, only the nagadve^lectrode conaclor 4 ta fbrmad at the oiflerrnoet 
end 6a, 

(DOSgj m a direction from the Inner portion of the cofl electrode IS to the outer portion of the same, an outermost 
endoftrtenegalh^ectn^conactor^ Which Is mo outermost ind 6a of the negative oJertrodB B, Is positioned more 
forwards than the outermost and of the posjhVe^eceede coll actor 1 which Is the outerrnord end 3a of the posfffve 
aa electrode 3. 

(0031] Aa deacribed above* die pcsftrvMlectrodBwnfe layer 2a Is termed on only oflner moin surface of the posrdve- 
elsctrede coflecfor 1 at tha poslaan adjacent la the outermost end 3* of me positive electrode 3 end/or the position 
adjacent to the Innermost end 3b of the same. Therefore, the necesslly of applying the peemveefectroda mot to each 
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of Ihe two sides of the posf&^octrod© ooJ factor 1 can be eRmJnatad. Therefore, a portion to which ihe postove- 
etccfrode-mtK layer 2a Is applied must be farmed on the main surface of the poaiUve^rectrode collector 1, as ehown 
In PIG. 5. 

100323 In Iha nonBquecaug^ctrolytB secondary battery according to the present iwenaon, D* neyal^lectmdB 
laad 1 3 1 3 formod adjiwu to the outermost end of the neseth«*ectrorie collector 4 which Is the oiderrnosl end Be 
erf lha negative electrode 6 of the end Dloctrods 15. In a direction from the fcnner portion of tfto ooJI electrode 15 to the 
outer portion, the nagatA^ectreda laad 13b posfttaned mora forwards than the outermost end of the posltK^etec 
trode coUector 1 which b tho outermost end 3b oF the poaDwe electrode 3_ Note that the r»na<nMiouBM Q kcdro]yi» 99C - 
oricary battery KBOfdJng to the present Invention he* a structure that a postttve electrode lead (not shown) of Ihe 
pwaiivB electrode 3 is disposed in ihe InsWa portion. 

COM3] An BHumptfon wjp now be described which fe made about the fallowing distance or e region In the coll elec- 
troool5^enori^ueousHeie^ 

rn the tongftudtoBi oTrectton from the innerpeffton of the col) etectrode IS toward me outer portion of Ihe earn*. The 
assumption Is made mat the distance from tho outermost end of the negailv»^ajec&uda coJJector 4 which by thm out- 
eioioetsnd fla of the nogotfv* etectrode 6, to the outermost «nd of the poeHrve-etectrode ooOector 1. which to the 

^ lh0 ^ lectroda 3 - h,L Anotfter «*uniptton Is made that (he diameter of the coil electrode 

15 fcd. rt ka pref erabM that the relationship 0 < L s nd b satisfied. 

c ^ nona< ' U€OU5 ^ e,w * 0, y tB «ocon«*afy better/ according to the present invention fricorporates the coll qIbo- 
tn>de^^fl^oteclroda 15 b formed by brrtnabno the etonoated pocttva electrode 3 and th. etonoakd negstfve 
«™^6wnlchatt ^ 
posiuve^i^esnbt layer 2a Is rorn^ 

aoM to me outermost, ind 3a of tho posrthre electrode 3 and/or the poaftfoo adjacent to the innermost end 36. In 

-««tcr 1 atthaout«mostend 3aof to positive 
etecfrode 3. Onfy the posWs^leclixxia collector 1 te framed at the etrteimoat end 

mix tayarta farmed on lha nec^tfve^ectrude collector 4 et the outermost end <te of the negative decfrode 6. Only the 
negauve^ltctrede cotieotor 4 la formed at the outermost end 6a. 
pjowj mine direction l^m to Inrw portioned 

the rwoatwe-etectrode collectof 4, which Is the outermost end 9a of lha nogabVe electrods «. b posmoned more for- 
wards than the outermost and of the patftive-elocaiode collector 1 which fa the outermost end 3a of Oie poeftfve electrode 
qu * ntiry of 0 riegeflvv^laclnxfe active materlar In the baltary can be reduced. At a 

^LflLt?^ BW ? nb0 ^^«d;c^r»ndln0y In the battery. I™*, the Inside portion of the battery can 

^IS^L^L"^ »0«ndary battery according to me present Invention Inoonwta the negatf^ 

etecotjde lean 13 formed adjacent to lha outermost end of (ho neoelrvMlactroda collector 4 which b the outermost 

2*1?? qreCtPOde 81 m *• dlfoc,ton ^ ^ ^ tort ^ coll electrode is towani^ouSer 

ponjgn of the camo, the r egaUva^eleofrode lead 1 3 Is poslboned morn fcrwBnte man the outa™xsl end of m e posaive. 

"•^outs^end 3a of the posiUveeletrfrode 3. Therefore, oven iftna r^vo^dt 
reed 13 pierceeu^ separator 7 dopoeedbetw^ llaZZS! 
.^.abmuoMr^conlacfw^ , 
ahort drcuJl oocuro r no defect takes place and, theretore, the relaWlfty can t* fmprovod. any intorfiaj 

p»37| in the con erectrode 15 of the noneqy eout^Jeciroryte secondary battery according to the present tnvenDon 
i^ou*rmi*ieftoofo^ 

^™L^ PfUW P-^^^^ocoBactor 1. which Is the outermost end 3e of d* ipoeWve ee^M 3. ™ 

eam^aa^ ST JT^ 01 °* 000 0teCtrw,e 16 !(WBrt *» ^ portion of the 

eame^An bbw rnptoi b made that lha distance from N outermost and of the negeUve-tfacoode cosaqtor 4 to the 
outemioet end of the posrth^toctrode coBector 1 b L Another aewmpllon b mads that the diameter of the cell 
etoctroda 15 te d. In mis case. It Is preferable that the refatJonshtp 0 < US*d la sattoRed. if the forecoing structure b 

o^ ~ rrj^T ^ CTarw ^ b fwth ^ — ^ ^ ^ ^ « ^ 

5°°^ ^ ^sts ^ ^ bo cooaidenad that the distance L ftom the outermost end of lha ^natn^ectroda collector 

DUtenB °f Bnd6aDfthc ***** to the outsrmas, end of u^^2X*ctSde coS 

1,wn^ lame outerm.^ arid 3a c^tfto 

c^e^ouiamioat end of the Pesith^J^a collector 1 ovoriepe the outermosi end ^^S^S^l 
tXXZZXX T* " ^ ««™ ^6ve electrod. 6 end the poaltSe^Sot 
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(0040] Tho positive electrode 3 And the negpflve electrode 6 according to the present Invention have the above- 
manubned EriructurtS* Hib mix layei? ant collectors for cons ftlullng ttie positive etectrada 3 and UK negative etad/ode 
6 may be known materials. 

(0O41J Tho posiBVo StSCfrOda mbi bye/a 2a and 2b contain a poWtlve-otecirodc material, which permits lithium ions 
5 to be dopdd/dedoped. a conductive material and a Under 

[0042] » fe prafarHbla that the pcsWve-eleelrode malarial corrtaina LI In e sufficiently large quantity. For example. R 

la preferable lhat to employ a composite matal oxlda axpnasood by UMOa (where Mleoi least one type of a material 

selected from a group eonatefog of Co, Hi, Mn, Fe, AJ, V and Tl) and composed of Ll and a tranaltfcm metal; or an 

Interiayor compound containing LI 
to (0049] The conductive material for Imparting conductivity to the positive electrode and the binder for causing the 

posioVa-aleCtnide malarial to be held by ihe postUva-electrodB coUedor may be known materials. 

[0044], The conductive material may be graphite or carbon black, white the binder may be fluorine resin, surfi as 

poiyvfnyndene fluoride. 

[0045] The negative^ lecirodo-mix layer* Sa and 50 contain tha negaUve-otectrode material which parmlta Plhjum 

15 Zona Id ba dapedMedopod and a binder. 

[0046] The nogative-GlBctroda matarlaJ may be a carbon material, The carbon malarial Is exemplified by pyrocarbon. 
coke (pi ten coke, needle coke end petrotaum cofca). graphite, vitreous carbon, a cafctnatad organic pojymer compound 
(a material obtained by calcinating phenol ream, furan resin or the irka), carbon fiber and active carbon. Tha negative^ 
electrode malertal may bo crystalline metal oxide or amorphous metal oxide which permff* titttum tons to be doped/ 

m . dedoped, as wen as the foregoing carbon material. 

(0047] ' The bintterfnr musing the noo^th/D-aJectroda material to be held by the ranatrve^ecfrode collectnr may be 
a known materiel. For example the binder may be fluorine rasln, such as polyvinyl Wane Ruoriee. 
[0048] The battery according to the present Invention con lain* ■ known nonaquaoua eJactroryte In which an afedfo- 
lyta la dissolved In nonaqueous solvent, such as organic solvent 

2* [0049] Tho organ*; solvent la not limited particularly. The organic solvent is exenipitfled by propylene carbonate, 
elhytene carbonate, 1, 2^lftto1noxyethana 1, 2^frrtf noxvelnane. 4. 2-dJ»thoxyethene, diethyl carbonaia, y^utyrofao- 
tone, te^rahydrofuran, 1 ,3-dioxoiane, 4-melnyVI, 3-dIoxotarie. delhvKUhsr. suJfotane, meinybukotane. acetonltme and 
proptonttriie. Any one of the forefj*ng mctortoJ may be employed or a mature of the same may ha nm^cryod as mixed 
scAvbuL 

90 [0050] Tho electrolyte la nol Hmted particularly. Tha etoctrer/te la exempted by UCIO*, UAsFg. LiPF e , UBF 4 , U& 
(C^s)^ IK* UBr. USO a CHa and USOjCFj. 

p08i] The mateHalof the separata- 7 la not ftmfted particularly. The material te oxemplifled by www fabrtc, unwoven 
fabric or amattxxe film made of synthetic resin, in particular, the small-pore mm made of synthetic main la a preferred 
material. iMcreover, a pcfyofaflne smell-pore rem is a preferred material bi viewpoints of realizing a reouJred lrtickness. 

M strength of the ronned film and resistance of the fUm. Specifically, the rauowfng mo terteJb may be employed: a small- 
pore film made of polyethylene or polypropylene or e smaD-pors film made of a mixture or the rbragetng materials. 
[0052] . The shape of tha collector of the electrode is not limited particularly. A rofl sbvckjre. a mesh structure or a net 
structure mada of expand metal may be employed U Is preferable that Ihe posfcrve-eiectrodd coltector 1 b made of, 
tor example, alurnfrium. stainless steel or nickel. It Is prefers We Uiat the negairva^lactrede collector 4 It made of, for 

40 example, copper; stainless etoel or nickel. 

10053] The battery can $ maybe made of iron, nickel, stalrtfass steel or aluminum, tf eiectrocriaml^J corrosion occurs 
In Ihe nonaqueous etoctrotyto containing Ihe ebove-merdtonod material during the operation of Ihe battery, plating may 
be performed. 



£0054] Examples or the present invention will new be described with remits of ekperlmenta. 
<Manufecturtng of Samples^ 



[0066] mmafly, the negative electrode was manufadurad as follows, 

POM] Petroleum pitch was employed as a starting material, tallowed by calcinating tha petroleum pitch so that 
coarse pitch coXe wa* obtained. The coarse pfloh coke was culvertied so thai powder having dn average partfcia size 
of 40 um was obtained. Then, the obta Ined powder was calctirafad £n an Fnective gas at lootrc to remove impurflkje. 
Thus, coke powder Was obtained. 

DMW7] Then, 90 parts by weight of tbos-obiakiad coke powder, serving as a earner far rwgajfce^actrooe active 
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rnaierlsr, and 1Q pmt3 by waHjht of pojyvlnyttfene fluoride (PVOF) serving as a hinder were meted Thus, a rugalive- 
etectrode mix was prepared, followed by dispersing the negatfve^sctrode mbc In N-rmrfhylpyroffdcna which servo* aa 
aoivonL A© e result. nBsaUve^ctroda ml* slurry was obtained. The rajgsfl ve^etecg ute rote shiny was appUart to the 
iwo side* of a rtegatrve^ctroda collector In the form of copper fofl having o thJcXxiesa of 10 nm. Then, the applied 
advert was dried. The negatiVft-Gtectrodo collector was eompmssjarwnoroad wffli a roller Dressing machine. As a 
result, an elongated negaovo electrode whj obtained whteh had a wtrfih of41.fi mm and a length of 250 mm. The 
trucknessof the negatfre-eJettrode^ layer on each tide of (he nsflfiltoMrlectrcde Elector was lOSjim. The neg- 
ative^ ectrods-mlx layer was not farmed on lha negattvo-eJactitxio coBsctor of the negative electrode at the outermost 
end. A portion formed by only the naeatro-eJeclrodft collector was Cmoted. 
fWJ5fl] on the otter hand, the positive electrode was rnantifeqtered as follows. 

[0059] Thalia, 0.05 mote of DthUrm carbonate and 1 mote of cobalt carbonate were mbcad with each other, endthen 
the mU was calcinated at dO0*C In air for 5 hours, Thus,, UCoOg was obtained, 

mOfiOJ Then, obtained UCoO, wee used as A poeldvWoctroda active material such that 81 parte by weight of 
UC0O 2 . 6 parte by weight of gmphfta servteg as a ccnoudiva material and 3 parte by weight of poJyvtnytfdena fluoride 
(PVDF) serving as e bfndar ware mj*ed with each other. Thus; a posHhrtJ-otoctroda mot was prepared. Then, the ob* 
fealned poaltfye^lactrode ml* was dispersed In N-me^pyroadorie so that pt^mvWectrode mbc stony was obtained. 
The poaWventfertrode mix slurry was applied to a region of only either side of a pwttrva-aloclrode coliector made of 
eJangeJed aluminum toll having a thickness of 20 um, the region having a length of 247 mm. Then, the pesWve-electrode 
mbc slurry was dried. Then, pos rtfve- electrode mfe ©tuny was eppDed to the other main surface of the poaf tWe-eiectrodo 
• cottedor In a region having a length or 167 mm such that a position al which (he application was started was made 
coincide wfth the abcve^enfioned poeKtvoHsJecMde mix slurry, Then, lha pcenJv&eleciraee mix slimy was dried. 
Mowed by compressing the two »id*s of the poslUve^iecirode cofiectgr wloi a ma to ce^Dresalnn-mold the poslUve- 
olectrodB collector. Thus, an elongated posRrva electrode we? obtained whteh had a width or 39.5 mm. The poattfve 
electrode Incorporated a portion having two sides on each of whteh the posltrve^lec4reda-rnte layer was fanned, Ihe 
portion having a length of 167 mm. A portion of the positive electrode, on either side of which Ihe posltrve^larfiode- 
ml< layer was formed, had a tang* of TO mm. The thickness of each of the pc^tuVe-eie^fode-mbi layers was 80 um. 
ThepoaltrveelecfJDdelu^ 

el<sctrorto-nit< layer waa not formed and hwtechontyfaa ^fUiVe-otectrode cotectorwuj Formed. 

[0M1] The thus^araj/acajred elongated positive etartrodo and the negative electrode and two separators, each of 

which had a thtokness of 25 um and a width of 44 mm and which ware mine form of emafl-pore poryprapytene Rims, 

ware laminated. The laminate had four layers formed by sequentially Jartna&ng the negative electrode, the separator. • 

the positive electrode end the separator In ihts sequential order. The laminate was tangttrwtae wound plural times. 

Thia.asprajanapewaatomiB^ 

collector had the poslthtt^r«rfrodaH*lx layer was 5rat wound and the negative electrode was placed Inside. The end 
of ttte outermost separator was secured wfth a tape. Thus, a coil electrode was ntanufectered. The negative electrode 
or the oof? electrode was longer than the positive electrode of the same. Therefore, In the d*t**un from the Inner portion 
of the coo electrode toward the outer portion, the outermost end of the negative eladrode collector whkh wac the 
outermost end of Ihe negative electrode was. as a matter of course, pos Waned more forwards than the outermost end 
of ihe posfUvB electrode collector which was the outermost end of the positive electrode. 
. [00521 The outer diameter of the coil coflBctorwas 13 mm, white tha Jnrw diameter of a hollow portion formod tn the 
ce ntral por tion of tee coil collector was 3.5 mm. The outermost end of the nogalhfr-eJectode ooffactor which was the 
oetenn ost end of the negauve electrode and the outermost end of the poslthnvalacbode cotfactor whteh was As out- 
ermost end of the posttvo elocbode were posUoned apart from each other in the rore-end-afl diracaon tor distance L 
which was 35 mm, 

[0083] In this smoodlrnenl, me neGattve^ctrode te^dwas po^Uenedfii the outsrmoBl end of the negative electrode, 
while the poeftlve-eJecfrode lead was positioned at the innermest end of the poatfve eiedrode. 
{01104] The thus^antitectured coll electrode was accomrnodaied to on tan battery can applied with nfcfcel ptoMno 
An (n^utaSng ptote was placed on each of the upper and lower sides of ihe coll electrode. T7m poiJtlve^itei^mc^toad 
wasconnected to me battery cover by wnlding, while the rwg^tiva^tectrode lead was connected to the battery can by 



IP0B5] Then, a nonaQJeous electrolyte was prepared by dlssoMrrg, al a ccncBntrauen of 1 moJe/Htor UPF« In e 
mood soVent which contained propylene camonaie end diethyl carbonate In the same quantises. Then, 3 0 g of the 
«orujqueous etscttofyto was injected Into the battery can so as to be Impregnated Into the coM etocfroda. Than, the 
battery can was crimped ihrough an Insutattog sealing gasket applied wRhSapheltso diet the beOsry cover Was secured 
« Thin, Ihe r^rmalictiy In tha bartery was rralrttaJnad- "ywvwwaBBecuroa. 
go«5J Thus, a cyflndrfcal rv^neauecHis-rfectrofyfa eeoondary banary (having a diameter of 14 mm end a he^hx or 
50 mm) weerranufecuirsd. The tereDofng cylindrical rtenaiajeoue^uetdraryre secondary battery was carted Sample 1 
ior Convenience. ■ 
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Samples 2. 3. 4 to B. 11 end 12 ' 

[0057] Cylindrical nanaqu«oiis-«loctrtrfyt3 aecwxtory batteries ware manufactured by a method sknflor lo fhel for 
manufacUirinfl sample 1 except for B structure In which the distance from the outermost end or the negative ©j tetrode 

5 to the outermost end of the positive electrode which was varied aa sftown tn TeWe 1. The foregoing secondary batteries 
ware caJfed Samples 4 to 8, 11 end 12, lb perform comparisons, cylindrical nonjaqiieenia-eiectraiyte secondary batterfea 
ware manufactured by a method similar to that for manufacturing Sample 1. In thi* can, as shown In labia 1, the 
cyOndricsi nonaqueous-atertrolYtB aBcwdary battsnes wrara difforent from Sample 1 as foflowa: lhn distance from lh» 
outermost and of the negattve oledroda and the outermost end of lha poalOva electrode was - 2 mm; the poofiVe- 

'0 aleGbvdecotleclorovBriappadtriArke^ 

end of (ha nagarJVB eled/ode to lha outermost end Of the posttfva etectrode was 0 mm; and the and of the negaDvo- 
eiodrode collector and the end of the positive electrode collector cofnddad wtth each other In the outermost portion, 
the faruflolng cornperatrVa samples ware caPed Samples 2 and 3 far convenience, Samples 4 -to 6. 11. 12, 2 and 3 
were structured $uch that (he outer diameter of the cofl electrode wea made to be 13 mm by adjusting trio lengths of 

15 the poalUve-tlactroda-rribc rayera formed on lha two aides of lha posfuVa electrode end the lengths of the neoeuve- 
eleGtrode-mbc layers formed on the two sides of tna negative eJectrods. 





Length of 
Positive-EJectrode- 
Mix Layef Formed 
On Either Side of 
Positive Electrode 
at Innermost End 

of Positive 
Electrode (mm) 


Lengih of 
P ositive-EJ ectrod e- 
Mix Layer Formed 
on Eiifter Side of 
Positive Electrode 
at Outermost End 

of Positive 
Electrode (mm) 


Length of 
Positive-Electrode 

-Mix Layers 
Formed on Two 
Sides of Positive 
Electrode 
(mm) 


Sample 1 


80 


0 


167 


Sample 2 


SO 


0 


167 


Sample 3 


SO 


0 


167 


Sample 4 


60 


0 


1S2 


Sample 5 


40 


0 


197 


Sample 6 


20 


0 


201 


Sample 7 


0 


5 


205 i 


Sample 8 


0 


15 


202 


Sample 9 


0 


50 


176 



93 



0 
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Sample 1Q 


J « . 


10 


194 


5 


Sample n 


60 




179 




Sample 12 


60 


0 


177 


■JQ 


Sample 15 


60 


0 


176 


Sample 14 


395 




0 




Sample 15 


395 




0 


13 




■ 

25 




Length of 
Negative-Efcctrodc 
-Mix Layers 
I Formed on Two 
Sides of Negative 
Electrode 
(mm) 


Length of 
Negaiive-H ectrode 

-Mix Layers 
Formed on Either 
Side of Negative 
Electrode 
(mm) 


Distance from 
Outermost End of 
Negative 
Electrode to 
Outermost End of 
Positive Electrode 
(mjn) 




Sample 1 


250 


0 


35 




Sample 2 


250 


0 


-2 




Sample 3 


250 


0 


0 




Sample 4 


245 


0 ! 


15 


36 


Sample 5 


240 


0 


10 




Sample 6 


224 


0 


17 


40 


Sample 7 


213 


Q 


33 




Sample 8 


220 


0 


35 




Sample 9< 


229 


0 


50 


45 


Sample 10 


247 


0 


5 




Sample 11 


243 


0 


27 




Sample 12 


241 


0 


38 



ss 
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Sample 13 


239 


0 


43 


Sample 14 


0 


393 


35 


Sample 15 


0 


393 





- 


Enet^v DcnSi tv 
Raiio (%) 


Percent 
Defective (%) 


. Sample 1 


100.0 


3 


Sample 2 


100.0 


. 20 


Sample 3 


100.0 


18 


Sample 4 


• 1014 


3 


Sample 5 


104.8 


y • 


Sample <5 


10X.9 


i 


Sample 7 


100-2 


2 


Sample 8 


101.2 


2 


Sample 9 


97.1 


,1 


Sample 10 


105.3 


5 


Sample 11 


101,0 


1 


Sample 12 


100.0 


1 


Sample 13 


99.5 


3 


Sample 14 


950 


2 


Sample 15 


95.0 


20 



45 Samples 7 to B , 

• JO 063] ProcasseH Ejmtar to that far roemjttauring, Sampie 1 were pa rtamied except for structures In which Iha pos~ 
fttaM*Klrodfr«ntx layer was fonned on only either side adjacent to the !r\nermo*l and of the posftK* etocfrode, More- 
over.lhedtotanro from the outermost and of me negative electrode to ths outortnaat end o*the posnf/a etectroce was 
so varied as shown h "HibJ* 1. Thus, cyflndrieal nonao^teoue-electrolyte secondary betterfcs wera manufactured. Tha 
trtUs-fnarurfBcaurtd cyfrxlrfcal nortaqueoiJS-Q&ctofytB rocCtxiaiy tettenes were called Samptss 7 to 9 tor convsnfcmce. 
Samples 7 to 9>^&tnxctured such that t^ by adjusting 

the tanottis of the poBmvB-slecJfods-rnbc taym formod on tha two aides ©f the posfflvo ntoetrods and the kmgiho of 
th» nogatfvtwoiecffOCO^nix layers formed on the two sides of th* nagatJva alactrode. 

Sample 10 

[0069} A cyttndiical nonao^aottHlacarolyte secondary battery was mam/factored by a method similar to that for 



10 
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mamifacturtno Sample 1 except for structures tn which the pceffiw-tl»cirod»^Twx Jay or was formed enonh/efthrjr side 
at portions aoiaceni to (he Infwmwl and oularnxwl enda of the pwJlfve etoctrodo. Mo^vsr, the dJgtance rrom the 
outermost end of me negative electrode to the outermost end of (he ooaWve electrode was varied as shown in "fable 
1. The rhuswnanetecojred cyRndrtcaJ ronaquows-eiectrofyta wconds/y battery waa csiled Sample 10 for co warden ce. 
J Sample 10 was structured such* thet Ihe outer diameter of tha oofl Hlatfrode wu made to be 13 mm by adjusting (he 
lengths of the po^e-tleilrode-mU fayara formed on tha two sloes of the positive electrode. 

Sample 14and15 

« [0070} cyflnoYfcaJ rtonaquogu^-olectrotyle secondary batteries were manufactured by a method similar lo thai tor 
manuteciurtng Sample 1 except for structures In which the pcsftlve^iectrcde-mta layer wee formed on (he overall 
length qf only eflhar side of the r*»ruve electrode and the negative electrode. Moreover, Ihe distance from th* outermost 
end of me negelrva electrode to the outermost end of (he pos/firva electrode was varied ai shown In Table 1 . The Ihus- 
manufectured cyundrfcal nonaojieotis^tfnjrvta secondary batteries wore called Samples 14 and 15 forconventence- 

« So/npto Hand 15 were slruchjmd ouch uwtto 

ihe lengths of the posllrve^lecJroee-mbr layers formed on the two aides of the positive electrode. 

«£v&Juafinn of Samples* 

20 I 007 ^ E*ch of scmpfaa 1 lo IS was charged for e hours at a charging voted* of 4.20 v~ wfth a criarglng current of 
300 rnA, and then the foregoing eempJes were, wtth a toad of 600mA, discharged to 2.75 V. Thus, the energy densities 
were measured. Assuming that the result of Sample 3 was 1Q0, Ihe energy densities of the sample batteries with 
respect to 100 were obtained. Also resultg were shown fn TaWs t Moreover, a percentage defecDve of each battery 
was obtained and ateo results were shown In Table l. 

25 ^[0Q72J Comparisons were performed by using rasuhs shown In Table 1 among Samples 2, 3 and 15 and sample* 1 , 
4 *f J 4 * 0 00 "**" 0 "° ^ pro&drit to™""*"- Samples 2, 3 and 15 were structured such that the distance from the 
wtermost end of the negatrve arectrade to the outermost end of ih© pesitrva electrode wae - 2 mm. Therefore the 
posarve^lectrodB ooDector overlapped the negetVe^eotrodB collector in the oi/tarmost portion. As an enemePve to 
Ihts. the distance from the outermost and of ihe negative electrode to the outermost and of Ihe positive electrode was 
0 im Therefore, the end of the r*^tfve-eJe*trade collector and the end of Ihe rjeetfrve-eteobode collector coincided 
with each other In the outermost portion. Samples 1, 4 to 14 according to the present Invention were manuraotured 
auch that the outermost end of the rujQQtrve-etectrode ceHoctor whtah was the Outermost end of the negative electroda 
was, me olrecUon from the Inner portion of tha cell electrode toward the outer portion of the same; positioned more 
forwards then the outermost end of the posltw^ejectrode collector whfet. was the outarrnoet end of the positive elec- 

3 lpod<1 - a re » u,f MtoB comparisons, the samples according 10 tha present InvenOon enabled the pereentage defective 
to comlO^xabJyb^ reduce wHrwxit re 

lOOrU Samples 1 and a to 14 according to me present Invention were structured such that the outermost end of the 
nagao^iectmde coflectnrwWch was the outermost end of the negative electrode was. En a direction from the Inner 
M Z*™* ? ^ a 1 cc "°? c<n?dB towM ,he P 0 *" 1 rf asm*, positioned more forwards then the outermosJ end of 
tha posttve^lBctroda collector which was the outermost end of the positive electrode, Samples 1. 4 to 8 and 10 to 14 
amonftlhe foregoing sample* 1 and 4 to 14 were elrudured such Ihat (r» dttance L from die outrimioai end of the 
neuath^etectrode coseciorwhloh was the outermost a nd of me n agaff^e etectrodo to the outermost end of the posJUve- ■ . 
electrode colector which was the outermost end of the posJtrve electrode satisfied 0 * l 5 *d on an assumpuon that 
the diameter of th. cc^late^ode was d. Sample 0 did no! aebary th. above^entioned letaUonstiip. When the foregoing 
^^!^?^ P ^*™one 

2!!? ^ pl ^2 4 J!^ 1 ^ h ^^ gIdc ^^ 

!L^SS? ^^^Z 1 !^ 9 ^*ctroda, were subjected to a cc^penson. When the aiactrodo mbc layer 
was formed on only cither side of the collector. Sempfe 14 according to the present Invention eneeled the percentage 
defective to coraUafaory be reduced without reduction In the energy density. On the other hand. Sample 16 to whkth 

** ^ ^PPl« encountered a high percamaga dafadfve. 
[D075] as be understood from the abc^^anboned results, the "Structure of the pns** tnventfen In which the 
Bfongaied petaira and negative eJectrodee were laminated through separators, followed by wfndmg a laminate such 
that the posJ^Blecuooa forms the outermost layer so thai a coll electrode la formed. Moreover, (he Doettv^efecirode- 

etee^ode-mDi tayerb not formed on tha pe^mve-eiecirode collector, that to. only the postUve^tectrode eeDector b 
" m M "I^fT"?? Hnd * "^ ativa « | wuode. the nep^ve^leceode collector is not formed on the negatfve- 
ae conacror, «at Is, onry me ru^b>»e^^ 
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coD electrode toward fro (niter porflon of tha same, the outermost end of the n^ettva-^ecfrode collector, which Ii the 
outermost and of Via negative electrode, fs positioned more forwards than the outarmost end of the posJttvc^lectiode 
coffBctor which Ih (he outermost and of tha poaBfve electrode-* Thua, non-reacted active materiel for the negative elec- 
trode In the battery can be reduced; The*, an effective area can be enlarged In the battery correspondingly, Therefore, 
5 tha inside portion of the battery can effectively ba used, causing the energy density to ba raised. Thus, elongation of 
lifetime agabiat cycle operations was confirmed. 

pore] In tha present InvartJorn tha rteoaJrve^eotrode toad b tormed adjacent to the outermost end of the negatfve* 
electrode coBectnr which to the oulerrnoat end or the negative electrode. In the direction from the Inner portion of tha 
coD electrode toward the outer portion of the same, the negafive-electroda lead L$ pot Sorted mom forwards than tha 

io outermost end of the poslttveniJadroda coOector which Is the outarmost and of tha positive electrode. Thus, even If 
the negaDva^lBctfDda lead pierces ftosspsTBtnrdbposed between the coll electrode and (he battery can, the negstfve- 
etoctroda lead to brought Into contact with only the battery can which la the same negative electrode. Therefore, Internal 
short circuit doea not take piece end, therefore, any defect occurs. Thus, the reflabJDty can bo bnprovad. 
10 077} in the present invention, the outermost end of Vie neg^uve-eJectrode collector, which la tha outermost end of 

'4 tha negative electrode, and the outermost end of the prjsttfv&elactrode collector, whrch b the outermost end of the 
poafuve electrode, are position ad fore-and-aft In the distance from the inner portion of tha pofl electrode toward the 
outer portion of the come. Assuming that the distance torn the outermost end of the nagarJve^eclrooe cofactor to 
iha outermost and of the poddve^ec&ode collector te L and the olarneter of me eojj electrode la d. the relations hip 0 
< L i xrf b satisfied. Thua, the energy density can furthermore ba raised and tha lifetime against the eyrie operation 

20 con brtharmora be elongated. 

roo7Bl The diameter of tha cylindrical nonoqueoua-eleclroryte secondary battery was varied to 18 mm and 2Q mrii 
to evaluate each or Iha rrwufactured cylindrical nona^eoiie^bctratyie secondary batteries. Thus, simitar tendencies 
to those shown with tha above-mentioned aarrrplea were shown. . 

[D079J An elliptical cofl electrode was manufactured as the coff electrode ao that a fuxwqueoua-electrotyla secondary 
battery which was a rectangular battery having a thickness or S mm, a width of $4 mm and a hefeht Of 48 mm was 
manufactured so as to be evaluated. The outermost and of the rtegatrve^iectroda collector which was the outermost 
end of the negative electrode was positioned rnom forwards a^ 

which was the outsrrrtost and of the positive ejected e. The distance turn the outermost end of the rtegrflvY-oJacJroda 
coffector positioned at the outermost end of the negative electrode to the outermost end of the posWve^lacfcodB cOJ- 
*° tector positioned at the oiitBrmpat end of the posJtfVe etodroda wwch w**o pc^iuonnd foro end-ofl was not lorvaer than 
(he drcum reran ca. In tub case, reduction of the percentage defective was enabled wfthout reduction In the enemy 
density. 

raoao] As described above, the nonaqueous-sayctroryie secondary battery according to the present rrworrflon incor- 
porates: a oof electrode formed by iarnlnatmg an elongated posibva Btectrod© and an along ated negative atecttode 

as through a separator and by winding a formed tamtnate such that the positive electrode la positioned at the outarrnost 
position, wherein the rjosnWeJeclrpde-mbi layer b formed on orrly either main surfaca or the collector at the position 
adjacent lo the outennoai end of the posfttve electrode and/or the position adjacent to the innermost end. the positfue- 
atectrodB-mbe layer Is not formed on the posrthfMJectrade coD actor at the outermost and of the poaftlve electrode and 
orty Iho pesftve^toctrode cofl*rJiw to funned, tfx? n^Uv^tedrodo-mix layer ra not tormed on the negalftn>*lecirode 
coUector si tha outermost end of ihe negative electrode and ortfy tha nBgaoVe^lactrodo collector formed, end tho 
outermost end of the negadvMttctroda collector pceftfoned at the outermost and of the negative electrode Is, at Iha 
direction from die Inner portion of the coil el ec t ro d e toward tha outer portion of the Bams, positioned mora forwards 
than the outermost end of the positrve-^toctrode collector. Therefore, the non-reacted acttva malarial for tha negative 
electrode in the battery can be reduced- Thus, the effective battery area can be enlarged correspondingly. Therefore. 

45 the Inside portion of Iha battery can effectively be used, causing the energy density to be raised and the lifetime against 
a cycle operation b be elongated. 

[0OB1] The rwaoueous-aieciroryte secondary battery according to the present invention Incorporates the neaaUve- 
elacbode bad Tormed adjacent to the outermost end of the negathre-slectrode collector posfSoned at 0>e outermost 
end of the negative electrode and the r^bVe^ectrode collector Is. In the direction from the Inner portion or the col 
ao electrode toward the outer portion of the same, poafttoned mora forwards than the outermost end of the posfflw- 
etectroda collector. Thua, even If tha negathrsHelectnodo lead pbroes the separator disposed between the coB electrode 
and tha battery can, the nsoalrvMlecbodo lead b brought r to contact with only the battery can which b aba the 
negative efactrade. Therefore, Internal short dfCU It can be prevented, any defect can be prevented, and tha reilabDty 
can be Improved. 

65 £00821 The coll electrode of tho nortaqoeoos^lectnilytB secondary battery according to the present Invert Don fe Bfruo- 
tured such thai the dbiance L from the outermost end of the negal r ve ele ct rode conector positioned at tho outsrmost 
and of the negative electrode to Iha outarmost and of the posRIve^lectroda couector poafttoned at the outormoet end 
of the poefiNe electrode which are position ad fcrrarid-aft In the dtrecubn from the Inner portion of ate coil electrode 
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toward theouler portion of the seme satisfies 0 < L S *d on an Q^sumptlcr\ ttiatlhc dlanwtor of the cofl electrode r 9 d. 
Tnua. rnterral short circuit can bo prevented, the energy density can furthermore be raised and the Gfefrne against b 
cycle operation can funTierrnofe be elongated. 

I00B3] Although mo Invention has been described in its preferred form and structure with a certain degree of partio 
* uterty, It la understood thai the present dlectoevre of the preferred farm can be changed In the details of construction 
and In the eomWneUon and arrangement of parts without oeoarUng from the scope of the Invention as heratnartor 
claimed- 



to Claims 

1, A nonaqueous-etectroryta secondary battery comprising: 



is 



e cofl electrode formed by ramtoaUng an elongated positive electrode whteh hoc o r^ttrve^ectrode-mfx layer 
formed on at least either erf main $irn^ces of e poalUve-eJectrode eoOector and an efongaied negative electrode 
which has a nogative^earcde-rnb: layer formed en at teatst either mam surfaces or a negatrve-eiecirode 
collector and by winding a formed laminate such that eeTd posWve electrode Js petitioned at the outermost 
position or said cell elected** wherein 

said p^rvo^iecliode-ftilx layer Is formed on only either of main surfaces of saM collector at the portion 
adjacent *> the r^utermogt and of said positive electrode and/or the position adjacent to me Innermost end of 
satt positive electrode, said p^trve^ctroc^-mu layer is not formed on said pofifflv^eJedrod* collector at 
the outermost end of mm pus Hive, electrode and only said pttrtfte^edrode coWedor Is formed, 
aaW ne^aflve-eiectroo^ni^ layer b not farmed on eald negatlve^lectrode coflector at the outennost end of 
said negators electrode and only said neo^trve^rectrode collector is formed, and 

the oirtermoer end of field negatfve^torirooe collector positioned at the outermost end of said negative efec- 
trode Is, In the dlrectten from the Inner portion of said coll electrode toward the outer portion of said coll ■!*©- 



-« — «- " wi mmj wn MKBogeuwaro ine outer portion 

trede. postnoned more forward* than the outermost end of said ix^Wve-electrode coOectaj; 

a. A rmequeoua-ejedruryte secondary battery eccordng lo datm 1, wherein 



raid eeO electrode Incorporates a ne^atrve^cOodo lead adjacent to an outermost end of said negatrve- 
electrode collector positioned at (he outermost and of eaJd negatfve eJaofcode. and 
eaJd ns^flJ^o-electrode lead Is pinioned mora forwards than the outermost end of said jualdwHetectrods 
coBBctor positioned at the outermost end of said positive electrode. 

3. A nonoqueou^tarfroJyte secondary battery according to clakn 1 , wherein 
^^l^u 9 ^^ 0 5tn " = ^f *h« ««tonce L from the outermost end ofaaJd negatVe^leotrode cefiector 
pc^onod <* ttie ootermost end of said negative etectrode to the outermost end of saw pcsillve^erfroda collector 

Inner portion of said coll eteotmoe toward the outer portion of said coD electrode sattoftet the folbwfng mfeOonshto 
on an assumption thai (he drameler of the odd arecoode is d: reieuonsrxp 

0<LSnd 

4. A nonoquecusHjlecUofyfa secondary battery Bocordlnn to ctafm 1, wherein 

field negalrve electrode mix contains a neo^fh^-etectrode materiel and a binder. 

*■ A ncr^ueoue^lecirolyte secondary battery according to datm 4, wherein 

^^t^^^^ 0 mal&rtQi b * type mat. rial selected from a group consisting off a crystalline 

metal oxide and en amorphous metal oxide which permft dc^Jedcptn* ITOitomW, crystaotoe 

po9Rhn>el8Ctrode meterfan a conductive materiel and a binder. 
7. A Honagueo^m*^ secondary battery according to claim B. wherein 
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a. A ncnae.uaaua^leclrplyte secondary battery cwxordtnG to data 1, where rn 

said separator Is made of at toast one type material selected from e group consist fnfl of poryottiyteno and 
polypropylene. 

5 s. A nonaQueous-eleclrolyte aacondary battery according to cfcim 1, wherotn 

ea!d poeftrve-eiartrpde collector 19 made of at least one type material eatocled from a group consfttlng or 
aluminum, stainless steel and ntefceJ. 

10. A nonaqiwous^ectreJyle secondary battery ansitiing to cr^ 1, wherein 

to said nep^Bve-«tectrode collector Is made 0/ at least one type material selected from a group conatellng of 

copper, stainless steel and nJcJcef. 

11. A nonaqueous-eleclroiytQ aecDrutery battery according to datm 1» wherein 

is aaJd honaqueoue^lectroryte secondary battery contains a nonattueoos electrolyte prepared by d la serving an 

electrolyte In nonaqueous solvent, and 

said nonaqueous solvent Je made of at (east one typa material Rejected from a group consisting of propylene 
carbonate, affiyfene carbonate, 1 , 2-dlmelf¥»cyettwne, 1 , 2-dkthaxyethan*, dlethytcarDen&te, x*utyrof ketone, 
lalmhydrofuren, 1.3-dtoxolane. 4-m«rryV1 f 3Hfioialane, dbthylelher, suBofane. meftyfsurfclane, eoatonitriie 
90 end propJomtrUe. 

12. A nonaqueous-electraryte secondary battery according to dalm 11, wherein 

aaW oleotrelyte 19 at least one type material selected from a group consisting of UG)0 4 , UAs% UPF^. libf 4 . 
LIB(C,H 5 ) 4l UCI, UBr, USC^CH^ and LtSO^CF, 



Patanlansprflcha 

1. Sakundartatiene wH nterrMYisarlgerri Elaktroryten, urrrfassend: • 

so 

elnen EmMrodenwfckel erhafteft durch Lamfrtiaron after Bngserstreekten posfflvan Elettroda. eel der auf zu- 
mbTdest eirrer der Hauptfttchan etneB poofflven EletarodenkolloWore eine Schtcht efrwr posluven Bekfroden- 
mlschung aufeafragen let mi e*nor rengserstreckten nagativen EleJdrede, be! oar auf zumftdest elnar der 
HauptfUcnen etnas naguttven Elektrodsrikotlaktoni elna negative EWIdroo^nrnkchJr^ auraabragen 1st. wo be I 
doe Lamtaatln darWelso gewickall fast daea ale positive Oeklrode an oar auuaron Sella des Qekfroderrwkkaii 
ltegt,wobel 

die Schicht daraodbven Elektrodenmlacmmg nur an eJner GieQo, die an da* flufletB Ends der poettton Elsk- 
trode anysrv* und/oder an einer Stoiie, die an das frmare Ends der poafflvan Haktrode angrenzt auf eine 
der Hauptftacnen des KolteWora sirfgstragen fad, und auf dam eufleren Ende dar posflrven BeMroda die 
*o Schicht der poerttven Be^ctrodernnfecfiung nicbt auf den posKfven EMttraderyeJ&eJrtDr euf^etragen 1st, aba 

nur dar KoJsfctOT der potffiven Eloktrode vorilagt 

am Aufleran Ende der raganVen Etektroda die SchfcM aus dar nsgatrven ElaMiodannibchung nfcht erf den 
KoHeWnr to negatives 

wobet In RJchtung van Irareran Abschnht der gawtekaften Bektrode aim luSoen Abechnttt dar gewtdceJten 
4* Etektroda paaahsn dee am Su&e/iin Ende der negatfcen Elattrede Hogende gutter* Ende dee nagattvan Etek- 

troctankoJrakW waiter vwdb angaordnet 1st als das iuftore Ende dee KoOeJaora der pfxauYan Etektrode, 

2. Sekundftf battarie mft n XJd w assrtgem ElaMrnlyten rwh Anfipruch 1 1 wobol 

as der EJektredefwriGkaJ einan AnschluBS rar die negative Efekirede auAvet&l, der an das fiuaero Ende des am 

auBenm Ende der negaCven EJaMrode iiegeneen negsoven EteWrodankoltektor* anachnefit, und 
dar Anschluss der negaUven Bektrode weHer vome Hagt als das flu&ero Ende dee am eu flan n Ende der 
posibVen Elektroda Jleeendan poaWven BaktrodankoilBkiom. 

" a* Sakiindarbatterte mil nlcMH«vaesrrgem ElaktroljrtBn nach Anepmch 1, wobel 

der aeMrodanwtckal «o seetaJtet 1st daaa efai Abstand L zvrfachan dem Auderan Ende dea em aatoen 
Enda dar negatfven Eletoroda angeordneten negaeVen DekTroOonkOfJaktora und dem a u Koran Ende des am 6u- 
Seren Ende der posfbVen Beldrode angeordneten poerUvan ElektrodankDUektoro. wddoJ date In Langarkniung 
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von dam Innemn AhKJmffl das Elalnrodemufrtels zum JuOeren Abadwftt des Elefcfnxfenwlckete MniereJnandar 
engaordnataind, die foiganrfe Bottoming erfDJU. unter 0» Annahme, daaa der Durchma*aeir dos Staktrodanwickete 
d onbpjfcht 



0 * L Jff Kd. 

4. Sekundartjatt&rio mH nkirtMflrfiwrip.m £lailn}fyt«n nach Anspnich 1 , WobeJ 
dia nogstfve EtektrodenmlMhuna etn Material fur die negative Elektrede und eln Bindamlttel umfeuat 

5. Sekurt arbeRena ma nich|-w4«tffgwn Etektrofyian nsdi Ansnruch 4. wobol 
das Material dor negativen El&ktrode zumlndoa elna Art von Malarial 1st. des ausgewahlt 1st aus etner Grap- 
pa, welche beataht aus etnam Wstaflinan MetaltoxU und ofnetn amorphen MoteKiwfd, wafch© das DoUeren und 
Dedoiifirer* von UtWumlonen eimoglfcften. 

6. SekundJrbaftarla mlt rtMi^&ssrJgam EtekuxHytan noch Anspiudi 1, wobal die positive Elektrodenmlschuna ah 
Material Wr die positive Etoktrode, ©In loHrShfecu Material und oh BlndemfttaJ umfasei. 

7. Sakundfirbaltflrte m« nJchNwaserigcm Etektrerylan nach Anapnjcn 8, wobeJ 

das poaflve EJeKtngpdenrnateriar zumlndest elite Art von Materia/ umfaaaU daa a usaowahft 1st aus elner Gnip- 

po^BWieaiH UMQ a (v^Miumlndostelnw tat von Co. NJ. Mn. Fe, Al VundTl)^Eta!ao^rigsvartilndunocn 
besteht w&Jche Joweife U emhaftan. 

B. SekuntfartJHttadB mJt nWtMtfassrtooni EJeklroiyten nsch Aiwpruch 1, wobel 
dwSoparatareu^tiil^ 
bestehend ws PoJyathyien und Porypmpylen. 

«. Sakundarbatlerie mM njtfil-wfissrfgam Eletarotylwi nach Aiwpruch 1, wobal 

der positive Etaldjodenkollsktor aus zumfndaat ahem derMaiortaUen heroestellt 1st, d!a ausoew&hfl staid aus 
w afnar Gmppo, bestenand aus Aluminium, rt»tfrdem staW und Nlcket 

10. SekundaVtrancito mn ntoMwaserigem Elattolyisn nach Amp™* 1 . wobeJ 

der necBtk* ElaktnidonkoiJoktoraus zumindest alnam der MatarteUen henjaateUt 1st. dfa ausDewahft sfnd 
aus esner Gmppo, baalehend aus Kupfer, matfrelcm Stan) und Nfckel. 

■is 

1 1 . Sakundimalterie mlt mcftt-wflesrifiani Efektrorytan nacft Anspruch 1. wobel 

d !°!f *?T ™ chl " v ^ aari S en enth fl^ *»r harnastaffl tot durch Loeen elnoa ElaktroKlan bi alnam 

nkht^&jerioan LDaungsmtttal, und 

« etas nterrt^ssrfoa Wiin^irtltelzumJndaataus ainam oar Matorianon henj eateflt 1st, weteho auwewahnaind 

itfJSa^L^ Elby1««atbonat. I^atnu^yelhan. 

Dieihytemar. SuHotan. Methyteuffoten. AcatonTirfi und Proptonftnt 

43 1Z Sekwdarttattane mtt ^(rfv^wassrtgem ElaW^ytan nacM Anspmcti 11. WObaj 

• Oar Elekiroiyt Swmlndast etntu dar Matartaflan l*. dte auooowahlt sfnd ana elnar Gruppo, besfahend ana 

M Revindication* 

1. Accumutareur sacondalra a #ectral|ytB non oquaux compr©nant : 

„ ri^r^^^H^ 69 T etrmIflaAl Mno 6foctrod0 ■'to^ qui pnisente una cMCM da 

potto* at una aiadrode nogaUvo alfann6e qui preeento una couche da mslanoe cf etectrode neoaUvo^Sa 

^^^^"^^^^ ^-^^^ nagX at en enn^^sS 
tbrme do tBOa aorte qua laoUe eleetrode poaiilvo aal dhposte but ka Ooafflon oxtaif euro da fedHo efactrod. en 
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DOome, dans laquel 

t Jadlte qpuctie da melange d'eJectrode posiavo e$t formee wr unJqwmenl run© das surfaced prtndpatea ducflt 
coftecuur I la position oflfcoanta da rexfremlta extfrteui'a da ladtte atectrade poalUvo el/ou & to position ao- 
jacente de i'extremttA Errtfirtwro do Isdbe eierfrtxlB positive, todlle couche do melengo d'otactmde poatiVe 
n'ast pa* formee surlodlt collooteur creJedrede positive ft rexlremHa extaneura do tadtte electrode posJBvo <*t 
caul IfxSit coDocteur <Tefectrode positive Mf forma, 

tadjte rouche do rnolanga oralectrode negative n'eat pas formae sur lodil coHoctaur tfetectrods negative a 
I'sxttemse axtarfBum da tadtte aectroda negative er 9*4 taM coltetfoijrtfflleotrode negative ast forma, et 
rextrtmftt axtaneura dud t cottecteur d^atfcode negative disposed a I'aktrMK eDderlwre do bdfte ftecfrode 
negative so trouve, dang la direction atlam de la peril© IrUemo de ladtla electrode an bobfno vers hi parte 
externa de latfte electrode en bobfne, disposes plus an ovimtquo rortemtte OTdtifoure dudrt coltecteur <falao 
trode positive. ... 

Z. Accumulataur eacondaire a ^©drofyte ngn tokhk scton la rw/andtortk* 1, dan* Jequel 

tadtta Btarfroda en boblno Incorpcxa un conducteur d'6Jadrada negative ad/acent a una extramtt* exterteuro 
dudK coffeclour d'electrode negative dispose a laxuamlte exterteum da JadDa electrode negative, at 
ledtl coridudaur tf^laolrodo negativa est dispose plus on avant da Paxfremlte axtartoura dudft coUagteur d'elec- 
trode poattjve dlepoaa a rextrsmlte exterleure de fadtta electrode posWva. 

3. Accumufaiaur«8condalra a eJactrolyto non aquoux salon la revendlcaiten i k dans lequal 

ladhe electrode en boWne pnisente una structure tafia que la distance L da r*xtrtmlt£ extdriaufe dudit col- 
locteur cfeiadnjda negalh/e dt*po*6 a I'extrernlte axtaneura da tedUo electrode negative jusqu'a rextntrrtfra axte- 
rleure dudlt cdJJecteur tTeJectrodO positive dispose a I'extrimna exterieura da ladlto electrode positive qui sort 
disposes nana una direction tonpHudlnate ailsnt da la partia interne do ladila electrode en boblne v»re la panto 
externa da ladit* electiaaa an boblno satlt fef t fa rateRon auivante en supposant qua la dlamatia da rateolroda an 
bo bine ostd: 



» 0<Lssd 

4. Accumulated sacondalra a Msctrolyte nan aqueux salon la' ravandteauon t, dans lequel 

itdlt melange tf&jactroda nagaijva contfent un maieriHi iTetectrodB naaaavo et un HanL 

35 & AccumulatoUJ- fieccndalre A electrolyte non aquoux s«!an la revendTcatton 4, dans Ipquel 

tedlt matariau d'eledroda naoeUve ast un rnateriau d'eu rnolns un type cholal paranl un oxyda motaiirqua 
Gftetalirn et un oxydo mataUkpie amorphe qui pannet le dopaga/dadopage dTons iHhfum. 

B. Awumutotourseocnda^e a oteofrolyte non aquaux saton la /avendlDatton 1 f dana tequoi 
^0 tedtt melange d'olectnxfa poolttva consent un maiariou craiedrpda posruvo, un malartau conduofieur at un 

Rdnf. 

7- Accumulates aacomjaira a 6lectroJyts non equeux seJon fa rwandlcaeon 6\ dans laquel 

ladit matanau <r eiodrodo poaftiva eat un matailau d*au mofns un type cholsl pamtl UMO, (oO M oat run 
«* . qeelconquo pannf Co. HI, Mn. Fe. AL V et tl) ot dea composes da coucha Imomtadiaina conlanant chacun l\, 

a, AcoanuiateuT sacondaire a eleettolyta non aquoux salon la njvendlcanon 1 4 dans lequal 

looH saparatBur est conaKua d"Un matcrtau iTbu rnoJns un type chatal parrnl fa poryalhyleno el le potypropy- 
Isno. . 

9. Accumutatcur aeamdaim A afoctrofyte non equeux salon la rovandfcauon 1 , dans tocaiel 

radt oaOecteurdraiectnxfB posWva est constttu6 d'un matariBU oTau moina un type cfiotel parnil raXimlnium. 
racier Inoxydable et la nlcfceJ. 

w 10. AccumufalfliiF aacondajm a electrofyta non aquaux colon la fevendteaffcn t, dana toque I 

ledR coiiadour d-atedrode nagaUva est constftuo cf un maiMou orau moms un type chotel parrnl le cuWra, 
racior Inojjydabio at la nickel 
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11. Aecumutotour socondaTre a oJoctrolyto non squeux aolon M revemflcaiton 1, dflne IgqueJ 

ladit amjrrwtoteur sooondaire a elactrolyta non aqueu* oontient tin AtedrqJyla non aqueux prriparf par db- 
wivUon<fun *toctrofyta dans un octant nan equMix. «1 
« tedfl solvent non at^wx ost oonstBue <f un rraiartou <rau moJns wi typo chptel parmf to carbonalt d • prepyJefio. 

fa cartmn^uj d'Athyttna, ta 1 ^-dlnaithoxyrfthans. to i l 2^hoxyelh»ne a to carbonate rto tfoftryte, & rbutyro- 
lactono. io idfrahydmftinnii. to l^dkmotano. to ^etnyM^dtoxctano, b dtiuiyttther, to aulfotana, la me- 
thyfeuffolano, Pacrftonitrila ef to pfoptonttrfle. 

10 12. AroanutotBur tocondafre a OtoctrolylB hpn aqueux safqn to ravondicanon 11, dsns I equal 

tad» etectrolyta ast un mattfteu cf mi merfna cm typo ertofej parmJ U00 4 . UAsF*. LIPF*. LiBF 4 , L1B(CaH0 4i 
UCI. JJBf. USOaCH^ et USO^F 3 . * 



55 
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